Photodynamic inhibition of enzymatic detachment of human cancer cells from a substratum.
Photodynamic therapy (PDT) is currently used for cancer treatment. It is shown that sublethal PDT of human WiDr adenocarcinoma cells and D54Mg glioblastoma cells with 5-aminolevulinic acid (ALA), disulfonated tetraphenylporphyrine (TPPS(2a)), or MitoTracker Red (MTR) inhibits their trypsin-induced detachment from a plastic substratum. TPPS(2a) was bound selectively to the plasma membrane, whereas MTR was found in mitochondria. Both granular and diffuse fluorescence of ALA-derived protoporphyrin IX (PpIX) was observed in the perinuclear cytoplasm but not in the plasma membrane of WiDr cells stained for 2 h with 1 mM ALA. In D54Mg cells, PpIX fluorescence was observed not only in the cytoplasm but also in the plasma membrane. Fluorescence measurements showed a progressive accumulation of PpIX in the WiDr cells during incubation with ALA and a PpIX efflux into the medium after 1 h or longer incubation. PpIX retained in the plasma membrane during efflux may be responsible for PDT-induced impairment of cell adhesion. On the other hand, MTR-PDT or ALA-PDT after 15-min incubation, when the newly synthesized PpIX should remain in mitochondria, also inhibited enzymatic cell detachment. Therefore, photodynamic targeting of mitochondria, remote from the cell surface where adhesion occurs, may disturb cell adhesion. Photodynamic inhibition of enzymatic cell detachment may be related to PDT-induced inhibition of tumour metastasis.